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DEPARTMENT OF THE AIR FORCE
USAF SCHOOL OF AEROSPACE MEDICINE (AFMC)
WRIGHT-PATTERSON AFB OHIO 45433

22 January 2013

MEMORANDUM FOR AFMSA/SG3PB
Attn: Maj Daniel Shaw
USAF Radioisotope Committee Secretariat
Air Force Medical Support Agency
7700 Arlington Boulevard, Suite 5158
Falls Church, VA 22042-5158

FROM: USAFSAM/OEC
2510 Fifth Street
Wright-Patterson AFB, OH 45433

SUBJECT: Consultative Letter, AFRL-SA-WP-CL-2013-0002, 321 B North and PRL-S006
Verification Surveys at Former McClellan AFB, Sacramento, CA

1. Introduction:

a. Purpose: At the request of the USAF Radioisotope Committee Secretariat (RICS), the
USAF School of Aerospace Medicine Consultative Services Division (USAFSAM/OEC)
completed an independent radiological assessment/verification survey of sites 321 B North and
PRL-S006 at former McClellan AFB, CA, from 12-13 Sep 12. This verification survey was
conducted at each of the sites post-remediation and after the contractor had completed its Final
Status Survey (FSS) sampling. Radium-226 (Ra-226) was the sole radionuclide of concern.
Environmental Dimensions, Inc. (EDi), under contract with CH2M Hill, conducted all
radiological field work to include FSSs. This letter details the findings of this visit and is meant
to assist the RICS when evaluating the contractor’s FSS reports of these sites.

b. Survey Personnel:
Maj Alan Hale, Chief, Radiation Health Consulting Branch, USAFSAM/OEC
c. Personnel Contacted:

(1) Mr. Milton (Buddy) Walser, Radiation Program Manger, AFCEC/CIBW
(2) Mr. Philip Mook, Senior Representative, AFCEC/CIBW

d. Equipment:

(1) Ludlum — Model 2221, serial number 218606, calibrated on 23 Nov 11
(2) Ludlum — Model 44-10, serial number PR276614, calibrated on 23 Nov 11
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2. Methodology:

a. Background Area. The background area of 400 m? has been routinely used as a reference
area, since it has been determined to be radiologically nonimpacted. The background area was
characterized with the 2x2 sodium iodide detector using a gamma walkover technique. No soil
samples were taken in the background area, as the background soil concentrations for former
McClellan AFB have been determined previously and were not relevant for this survey. After
gamma walkover surveys at the survey sites, it was determined that the background area was not
consistent with the survey areas, most likely due to the fact the background area still had
vegetation in place. The background data are therefore irrelevant and are not presented.

b. Survey Areas. EDi was responsible for conducting a total of 17 FSSs across 17 different
sites. The week of the visit, three sites were available for USAFSAM verification. After
consultation with the RICS, two of these sites were chosen for verification survey: 321 B North
and PRL-S006. The survey areas underwent gamma walkover surveys and soil sampling. This
verification survey required at least 10% of the survey area to be scanned by the gamma
walkover technique and soils sampling numbering at least 10% of the number taken by the
contractor. Further information on the surveys can be found in Attachments 1-3.

(1) Gamma Walkover Survey in Survey Areas. The goals of the walkover survey were to
detail site radiological conditions, identify potential spots of elevated residual Ra-226
concentrations, and identify locations for biased soil sampling. Since the gamma walkover data
were to qualitatively assess the site in terms of mean reading plus amount of standard deviation
(SD), minimum detectable concentration and count rates were not calculated. Table 1 in section
3 summarizes the results of the gamma walkover survey.

(2) Soil Sampling in Survey Areas. Since the contractor planned to collect less than 20
soil samples in each survey area, two biased soil samples were collected based on walkover data
exhibiting elevated count rates. Each sample was taken from an area of about 8 in? to a depth of
6 in. The volume sampled was enough for laboratory analysis (approximately 0.25 gal). Field
soil sampling procedures were in place to prevent cross-contamination of samples. Table 2, in
section 3, summarizes the soil sample results.

3. Results. The results are summarized below along with some basic discussion. Additional
substantiating data, including maps and survey data, can be found in Attachments 1-4.

Table 1. Gamma Walkover Results Summary

Approximate Mean No. of
Survey Unit Scan Count SD Readings >
Coverage Rate (cpm) Mean
(%) (cpm) + 3 SD
321 B North 75 9182 550 3
PRL-S006 100 10777 862 0
2
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Table 2. Soil Sampling Results Summary

Ra-226 RERZES
Sarlll\g!e Survey Unit Concéegga;ion Cﬁﬂgg?ig?ﬁ{f,n

P=t7 (pCi/g)
0GS0001 321 B North 0.890 +0.0417
0GS0002 321 B North 0.679 +0.0372
0GS0003 PRL-S006 0.794 +0.0427
0GS0004 PRL-S006 0.708 +0.0446

4. Conclusions:

a. All soil samples were taken in biased locations where the expected maximum Ra-226
concentrations were expected to be found. The maximum Ra-226 concentration was 0.890 +
0.0417 pCi/g. All the concentrations were less than the cleanup goal of 2.0 pCi/g, which is
inclusive of background.

b. Based upon the findings of this verification survey, USAFSAM finds that sites 321 B
North and PRL-S006 are suitable for unrestricted free release of radiological controls, assuming
the contractor reached the same results during its more comprehensive FSS.

c. If these independent verification surveys are consistent with EDi’s results, the RICS
should have increased confidence in the contractor’s FSS reports at all 17 remediated areas.

5. If you have any questions or need further information, please contact Maj Alan Hale at 937-
938-3320 (DSN 798-3320) or alan.hale@us.af.mil.

One € Rl

ALAN C HALE, Maj, USAF, BSC
Chief, Radiation Health Consulting Branch

Attachments:

1. Instrumentation and Survey Methodology
2. Survey of 321 B North

3. Survey of PRL-S006

4. Laboratory Soil Analysis

5. Instrument Calibration Sheets

6. Radiation Meter Quality Control (QC) Log
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ATTACHMENT 1
INSTRUMENTATION AND SURVEY METHODOLOGY

1. Sodium lodide Detector: The sodium iodide detector used was Ludlum 44-10 2x2-in detector
coupled with a Ludlum 2221 Ratemeter/Scaler. For walkover surveys, the Ludlum 2221 was
connected via cable to a Trimble GeoXT handheld GPS unit. The Trimble GeoXT logged the
count rates with the corresponding GPS coordinates every 1 s. The detector was held at 10 cm
above the ground for soil readings and walkover surveys. During walkovers, the scan speed was
approximately 0.5 m/s. This is consistent with the methodology EDi used during gamma
walkover surveys.

2. Laboratory Analysis of Soil. Soil samples were counted at the USAFSAM Radioanalytical
Laboratory (OEAL) at WPAFB, OH. The soil was counted on a high purity germanium detector.
The soils were also analyzed by OEAL using the appropriate in-growth method to determine
Ra-226 levels in soil. Attachment 4 contains the laboratory reports.

3. All field instruments were function checked and field tested before and after use with check
sources. All instruments were within a 25% tolerance during field checks. All instruments are
calibrated on an annual basis at WPAFB, OH. Attachment 5 contains all annual calibration
sheets, and Attachment 6 is the Radiation Meter QC Log.

4
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ATTACHMENT 2

SURVEY OF 321 B NORTH

1. Location. Figure A2-1 is a photograph of the 321 B North survey area.

Figure A2-1. Photograph of 321 B North

2. Survey Results. Two samples were taken in the 321 B North survey area. The gross Ra-226
soil concentration results, shown in Table A2-1, are inclusive of the background Ra-226
concentration and can be compared directly to the cleanup goal of 2.0 pCi/g. The locations of
the soil samples are in Figure A2-2. The 321 B North survey area of approximately 380 m? was
characterized with a sodium iodide detector using a gamma walkover technique. Scan coverage
was approximately 75%. Due to the shallow nature of the excavation, only the floor of the
excavation was scanned and did not include the side walls of the excavation. The resultant data
of this walkover are found in Figure A2-3. Since there was a disparity in the mean count rates of
the background survey area and the survey unit due to soil difference and through analysis of the
statistics, the mean count rate of the survey unit itself and associated statistics were used as the
“background” for this survey unit. The lowest readings of the survey are marked in green and
correspond to less than 2 SDs above the mean background value. This green area is where soil
concentrations are expected to be the lowest. The other colors represent areas of statistical
significance, where higher concentrations are expected to be found. Yellow and red colors
correspond to greater than 2 and 3 SDs, respectively, above the mean count rate value. The color

5
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scheme demonstrates a scale of instrument data based upon SDs from background, where no
regulatory values are implied.

Table A2-1. Soil Sample Results for 321 B North
Gross Ra-226
Sample GPS Coordinates (°N/°E) Concentration
0. -
(pCi/g)
0GS0001 38.653394 / -121.403085

0.890 + 0.0417

0GS0002 38.653384 / -121.402969 0.679 * 0.0372

321 B North
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Figure A2-2. Soil Sample Locations for 321 B North
6

Distribution A: Approved for public release; distribution is unlimited. Case Number: 88ABW-2013-0237, 22 Jan 2013



)

*E % S gaemaesm " @ l

[J’l‘i‘i."‘.“::" et M gnate g0y g W8T

- |
';"1 LR T T T |
.“""""l---'*--.'- l
. |
- ol agenn - - |
LR Toeses 3o I'..'I. " ama |
TTE] .- R e . |
L * I
LEXE L LAY " T L |
L |
‘ii..t*"".‘..’. ¥ -y |

|
tewm s Tl ey o |
-

.“iln.-'l-'l""+'- ..

a T g Egh

L]

.
™ Tl Ll e L L L .'t:.':i
:'. e “.+.'..f‘.-.|."i. .

-

L]
ad B8 ""'.ﬁh.z""- o
|t oo’ s JS=
\ |

-
\ --.I.'I-‘.M
I'l, " Pag e o # ,:’I-.w -

st Tan®® et

X

Legend

321 B North
CPM

* = 10282
10283 - 10832
® =10833 [

——

Figure A2-3. Gamma Walkover Data for 321 B North
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ATTACHMENT 3
SURVEY OF PRL-S006

1. Location. Figures A3-1, A3-2, and A3-3 are photographs of the PRL-S006 survey area.

AR AT A W | T b T W g T

.
¢ .

Figure A3-1. Photograph of PRL-S006, Overview
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Figure A3-3. Photograph of PRL-S006, Viewed from Southeast
9
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2. Survey Results. Two samples were taken in the PRL-S006 survey area. The gross Ra-226
soil concentration results, shown in Table A3-1, are inclusive of the background Ra-226
concentration and can be compared directly to the cleanup goal of 2.0 pCi/g. The locations of
the soil samples are in Figure A3-4. The PRL-S006 survey area of approximately 40 m? was
characterized with a sodium iodide detector using a gamma walkover technique. Scan coverage
was approximately 100% of the excavation floor. Due to the deep nature of the excavation, the
side walls of the excavation were also scanned, with a coverage of approximately 10%. The map
has many points overlayed, since the GPS location uncertainty is on the order of 1 m, the site is
small, and the side walls were scanned. The resultant data of this walkover are found in

Figure A3-5. Since there was a disparity in the mean count rates of the background survey area
and the survey unit due to soil difference and through analysis of the statistics, the mean count
rate of the survey unit itself and associated statistics were used as the “background” for this
survey unit. The lowest readings of the survey are marked in green and correspond to less than
2 SDs above the mean background value. This green area is where soil concentrations are
expected to be the lowest. The other colors represent areas of statistical significance, where
higher concentrations are expected to be found. Yellow and red colors correspond to greater
than 2 and 3 SDs, respectively, above the mean count rate value. The color scheme demonstrates
a scale of instrument data based upon SDs from background, where no regulatory values are
implied.

Table A3-1. Soil Sample Results for PRL-S006

Gross Ra-226
Samgle GPS Coordinates (°N/°E) Concentration
) (pCi/Zg)
0GS0003  38.654593 / -121.389503 0.794 + 0.0427
0GS0004  38.654629 / -121.389506 0.708 + 0.0446
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Figure A3-4. Soil Sample Locations for PRL-S006
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Figure A3-5. Gamma Walkover Data for PRL-S006
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ATTACHMENT 4

LABORATORY SOIL ANALYSIS

Sample Analysis Results Reported on 14-Nov-2012

USAFSEH/OBRHHL ID

Customer Address
77 HDOS/3GEE

5342 DUDLEY BLVD

MCCLELLRN AFB Ch =
IDENTIFICATION
HBa=ze Sample 4 300001 Serial £
Date Collected gf13/2012 Beceived G/f17/2012 Completed 11772012

Amalvies Activity +- Uncertamity Lc / MDA

BOTASEIIM 40 L34EH] +~0.T1E0] pailg 202E01 / 42TED] poi
RADTUM BE.ME-0L +~4.1TE-02 pdig 433E-02 / B 90E-02 pei
THALLI 208 2.6EE-01 =~3.33E02 paifg 22400/ 4. 80802 pei
BIEMUTH 212 B.B4E-0L +~2.84E-0] pdig 2.37E-01 / 4 53B01 pei

LEAD 212 9.34E-01 +~ 5.26E-02 pag JELD / S13ED2 peify
RADIUM 224 D44E01 +~-3.31E40] paig L7ELL 5 HED] peifs
ACTRIIUN 228 B.BIE-0L =~ 7.J4E-02 pd's BOIE02 ¢ LETEA peifg

THORIUM 128 2EHN +- T EEED] peilg LI1TEHM/ 2 38EHM) peifp
THORIUM 134 13TEH0 +- B 43E0] peilg LOSEHM 2 13EHM) peilg
UBAMNIIN 235 6.31E-02 =~ 3.26E-02 pai'g 164E-00 ¢ 5ISED2 peifg

CORTENTS
WORFPLACE: 321 B HORTH

B Z2€

BESULT3 ACCUBAIE TO 2 SIGHIFICAMNT FIGURES.
THMCERTANITY AT S95% CONFIDEHRCY

If you have any guestions concerning the information provided above, please
contact the EJ0H Service Censer at 1- —23Z-2353.

3TEVEN C. DEWEY, Major, USAF, BSC
Thi=f, Radicanalysi= Branch
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Sample Analysis Results Reported on 14-Nov-2012

USAFSEM/OBRHAL ID 11

Customer Address 01172
TT MDOS/3GEBE
5342 DUDLEY BLVD

MCCLELIAN AFE TR BS5E52-1072

IDENTIFPICATION

Ba=e Sample i 300002 Serizl £

Date CTollecsed S/12/2012 Beceived S/17/201Z2 Completed 11/7/2012

Amalvies Activity +- Uncertanity Lc /[ MDA

POTASSILM 40 1.3EEHI +~ 8.84E-00 poig 2.13E-01 / +.48E-01
FADIUML 6.70E-01 = 3.T2E-02 pdfg JOTE0D M ENEEAR
THALLIUM 208 2167E-01 - 3.53E0F pafg 1 53E-02 / 3 HEQT
BIEMUTH 212 1OIEH +-311E00 peifg 2A0E-L] /409201 pa

BB W

7w

LEAD 212 207E-01 +~1.00E-Q] pd'g JOXE0D M EISEADD peif
FADTUMN 22 37IEGL #~3.27E01 paf'g LMELL ! BHED] peif
ACTRNIM 128 BADE-01 =5 6.76E-02 pd'g GEIE0D / 1 42E]] peify

THORIUM X8 9.2EE-01 +5~T.31E0] pai'g 1L19EHM / 2.43EHMD peifg
THORIUM 134 2. 59EH +- T.E1E-D] peifg LOEEHMy/ 2 19EHM) peifg
RADIUM 228 LITEH+~4.85E-01 pailg 3BTEOL / TETEQL peifg

COIENTS
WORFPLRCE: 321 B HORTH

BR ZZE

BESULT3 ACCUBATE TO 2 SIGHIFICAMNT FIGUEES.

TMCERTANITY AT 55% CONFIDEWNCY LEVEL.

If you hare any guestions concerning the infommation provided above, please
=

contact the ES0H Service Cente=r at 1-BEE-232-2333.

STEVEN C. DEWEY, Majeor, U3AF, B3C

Chie=f, Radicanaly=i= Branch
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Sample Analysis Results Reported on 14-Nov-2012

USAFSEM/OMHAL ID 11200Z&3

Customer

Address

TT MDOS,/3GEB

5342 DUDLEY ELVD
MCCLELIRAN AFE CA

IDENTIFICATION

Amabytes

Ba=e Sample § E300003

Date Collected

Activity +- Uncertamity Lc / MDA

Beceived 9/17/2012

Completed 11/

11/7/201z2

POTASEILIM 20
RADTUM

TEHALLIR 208
BIEMUTH 212
LEAD 212

RADTUN
ACTINIUM IR
TEHORIUM 128
TEHORIM 132
UEANIUM 233

L5TE+IL +~ LOIEH0 poig
TR4E-01 +-4.2
26TE-01 +- 362500 peilg
113E+00 +- 3.61E01 peilg
LEE+H0+-1.21E01 poig
LAIE+I0+- 446801 peig
B.9TE-01 +- 68IE pols
L70E+ +- 8.7
164E+01 +- 1 59EH pei'g
TOBE-02 +-3.58E pdly  2.91E-027 S92E-0D peify

233E-01 /482501 peifg
427E-00 / §SRE-0D peilg
2.51E-02 / 51802 pei
276E-0L [ 5.T9E0] peils
3.62E-02 / TITEAD pei
321E-0L / 659501 pei
T34E-02 / L ME-D1 pei
L34E+00 7 LTIEH0 poi'g
129E+1 / 26IEHL poi'g

I peily

Al peilg

COETENTS

SENMD

WORFPLACE:

BESULTZ AL30 TO MRJ ALRN

FRL-3008&

D3 :

oo

T98-23320

BRESULT3
TMCERTANITY AT

ACCURATE

TO 2

If you hawve
contact
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Sample Analysis Results Reported on 14-Nov-2012

USAFSAM/OBHHL ID 11Z00Z€

on

Customer Addre=ss 0117Z
77 MDOS/3GEBE

5342 DUDLEY BLVD

MCCLELLAN AFB CTA BS5E52-1074

IDENTIFICATION

Ba=se Jample i oE300004 Serial £

Date Collecsed 9/13/2012 Peceived 9/17/2012 Completed 11/7/2012

JLli

Amalves Activity +- Uncertanity Lc / MDA

POTASSIUM 40 L3IEHN +- 8. TTE-0] pdg 223E-01 / 4.68E-Q1 poi'g
RADIA TOBE-0L =/- 446802 pog 419E02 / B 39E02 pe
THALLIIM 208 3.36E-01 - 3.43E-02 pdig 20E-02 / 4. M4E02 peilg
BIEMUTH 212 LOTEHN) +- 188201 peilg 2. 20E-01 1 4.TREDQ] pailg
RADTUM 224 92TE-0] +-3.20E0] pdig 2 MECL / HED] peify
ACTDNIUM 228 L1ZEHM +- TE2E-02 pofg T19E-02 ¢ LS0E-Q] poifg
THORIUM 28 1.34EHW +~ 780801 pai'g LOYEHM / 2.09EHND peifg
THORIUM 234 180EHN +~ 8.43E-0] poifg LOGEHM /2L 1TEHW peifg
UEAMIUM 233 6.00E-02 +/-3.30202 palg 2.66E-02 / THIBO2 peilg

CETENETS
WORFPLRCE: PRL-S00E

R& 226

BESULT3 ACCURAIE TO Z SIGHIFICAMT FIGURES.

THMCERTANITY AT 55% CONFIDENRCY LEVEL.

If you have any guestions concerning the information provided above, please
contact the EJ0H Service Cent=r at 1-BBEE-232-235

P P

3TEVEN C. DEWEY,
Chi=f, Radioanaly.

F, B3C
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ATTACHMENT 5

INSTRUMENT CALIBRATION SHEETS

f:?ﬂ'j&’- I A4 i—‘,l

DEPARTMENT OF THE AIR FORCE
USAF SCHOOL OF AEROSPACE MEDICINE (AFMC)
OCCUPATHONAL ENVIRONMENTAL HEALTHIRADIATION HEALTH (OEHH)
WRIGHT-PATTERSON AFB OHIO

CERTIFICATE OF CALIERATION

Mifg Ludlum  Modsl 2221 senai® QFLO L index# 047533 Dtz i |]
MG Lo llapw Model YY-§ 0 Senal® FRATE L Index # [ 00§ 6] Cal Due Dste: 24,0 |2

TEST. MEASUREMENT AND DIAGNOSTIC EQUIPFMENT

NIST Traceable Check Sources Refarence instruments
Isgiope Sertai § Carl. Dale DAM ATy, Meaclal Eerial # Cal Due Date
Cs-137  RP3067 1 Nov 04 2,454,000 Ludium 500-1 102951 & Feb 2012

Mousmerren Srardornds and 1631 equipmont uvzd arc wacerbic woihe Migsnel listinne of Saandmly and Techology, @ il oxierd allowed by the
Inesgivene's etlibrmtion, Bzilitier.

[Buitary cu @manmm@m Zoetnd |f|nasar. Gk, [FA]#vamm Ck.
]ﬂw.: Gk E{awr:ﬁmc&x FiE R, Ok E‘ﬁrﬂm Op.
Az Found mﬂv'uc Temperature ., °F Reiative Humidity 5 5 %
Final Vort Sef{ D@ VDG Threshold (LLD) | D mivWindew (ULD) g0 mV Window width [{) _ mv

HY Readout (2 poinls)  Reference. 00 W Refarance: 000 W
Ingt Rasdouk sy W o TG Inet. Rreadaut: lﬁED W4+ 2%
RANGE REFEREMGE S FOUMDP CORRECTED
MULTIFLIER CAL. POINT READING READING
w 1004 0CPM Ypp ool oPM Yin e CPM
x® 1000 100 CPM oo, pbb  CPM jok, Top CPM
w100 400 PR Y poe  CPM g B ePM
x 100 100 CPM I, Dl CcPm & oo CPM
%10 400 CPM Yy pof  OPm 4 npo GPM
%10 100 CPM |, b CPM [, oo GPW
xd 400 GPM o CPM Ynp oem
x 1 100 CPM TG icp oM
Log Scale 200 CPA =R . AL0 CPM
DIGITAL SCALER READOUT
CAL REF. POINT A5 FOUND READING CORRECTED READIMNG
40,000 CPM FLEHL CPM HAq T b CPM

TUMCERTAINTY WITHIMN + 10°%% CORRECTION FACTOR WITHIN + 20%

COMMENTS:  Calibrasicn Inberval = Tyear (oo Lo daw o5
Cs- 437 E6 LS0c CPHIue fm? e fa™
Procedural Authority - ICP#222 100

Calibrated By: é;fu Hde-Lm:;m - Dale -G Hm‘ ol
Reviewad By ."£ eir AL Dt .?L"ﬂrﬁ'l,ffg
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DEPARTMENT OF THE AIR FORCE
USAF SCHOOL OF AEROSPACE MEDICINE {AFMC)
OCCUPATIONAL ENVIRONMENTAL HEALTH/RADIATION HEALTH {OEHH)
WRIGHT-PATTERSON AFB OHIO

CERTIFICATE OF CALIBRATION

Metar Date: A M 1)
Mig. Lodly o Model 2331 seis# D15 LOG index# (099535 ca bue Date: Thigs 12,

TEST, MEASUREMENT AND DIAGNOSTIC EQUIPMENT

MIST Traceable Check Sources Reference Instrumenis
[ENTETE Serlal @ Cof, Dale DFPN i, Mosd Serial # ., Due Date
Cs-137 RP30ET 1 Mov 04 1,45‘,0[“] Ludlum S0-1 102951 E Feb 2012

Memureuet Srmadinss snd 1260 eqepimenl oot ov tecab{ ¢ Lo T Nalome] Irstitele of Stasdaeds and Techaokogy, o the sxtes abicwed Iy tlie
lexlitule's calibeion facilliies

Mal DETECTOR HIGH VOLTAGE OPTINIZATION

Froba #1 o3
hifg. -I!.--J;Hq: [
Modei -1
Serial# £ 37 LE1Y
I & [elay)
Ingtope Dg-137
High Hig
Valtage CFM_ Violta CPM Volta CPM
15C | 153 \
00 | 496 | \
50 |ilaaq ! )
Gro | 1h24 K
750 ii_%‘T \ \
foodd [JAES] | Y \
PEPRIEEED] \ \
e | [A3500 \ \
Hap [13697 \ \
EFTIETSL \ A\
1#5C | 13908 \ \
200 296k \ \
350 [17410 \ \
ehgige HeG | 4 Gl ) 1
Final Walt. et 1] £ WG Final Yot Set WG Final Walt, Se4 [
Efficiency &.é &0 chWuEmt@iz  Efficiancy - c:pm.l:x..ﬂau- Effiziency ‘t et e
COMMERTS  Calibration Interval = 1§ year U “Window Ly T °
Calibrated By: % Hu'ﬁ:ﬂlﬂsﬁn Date: A3 Nod F0i
Reviewsd By ‘/":/ e J“l/’iffk_ - Date__ SO/
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Fage3 P4

. . HotSpot FIDLER Text File Qutous
HotSpot FIDLER Calibration Informatior

Reqort Date r Mov 23 2001 07:07 am
bration Date r 23 Moy, 2011

Target Mix : -Dl:hl?'r wucTide check Ssource
Radi onucTide r Cs-137

fetector Barcode MNusber o 1D0EaL

Heter Barcode Mumber o 933y

Detector Manufacturer ¢ Ludlum

Detector Mode]l Wusber o d4-10

Detector Serial Mumber P PRZ7GGL4

Meter Manufacturer + L Tum

Meter Model mumber vy

Meter Serial Numsbher : 21606

Check Source I.D. . P 3067

Calibration Date 23 mov, 2011
Calibrated by St Hutchinson

Check Source Activity uc1j 1. 100E+00

Check Source 17-key Salf ;o 1.DCDE+HDD

Sample Counting Tise (minutes) 1. D00E+D0
parector Hedght (om) 1 3.000E+DL

Cs=137 window Informatiaon:

ank?rm.-nd Ccpm) ¢ 4,669
arer] Limit of sensitivity (wCi/m2} 4, 9E-02
Point Limit of Sensitivity (wci [ i

K-factor (m2) 2.07
l.‘nl.rnr'mu mAata (Coonts]):

O=-cm:  B1Z0

2=gm: 717G

A)-cm: EOBL

G0-cm: 5469

Bl=cm: 5167

100-om: 5069

Instrument Type L G e

Window Option:only 60 kev

Umits:Classic,

This 75 an actwal 2 x¢ calibration and the wvalues are typical of sost 2 x2
configurations.

petector Calibration Results
C5-137 win

M

el Detector 107 BnCY

C5-137 Detector areal LOS (uCi T A, 9E-
C£5-137 Detector Point LOS {wCi) s 1,.0E-01

C%-137 Detector Bacluarnund Rate {cpa) ¢4, 669
©5-137 petector Check Souwrce Rate (cpam) @ 3,451
C5=137 Detector K-Factor (m2) 2,07
C5=137 Detector K-Factor sdev (%) ;7.5

Cs-137 £80 (500 ¢ PHlucmd @ 12"

Fage 1
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Fase Yok Y

VDC | €5-137 cPM| DU Slug Ludium 2221 [SN 218606
Ludlum 44-10 |5N 276614
750 TE34) 7417
A0 EELE] 10456
B50) 11523 13713
S0 12240 16030
950 12771 16860
1000 12E51 17336
1050 13583 17415
1100/ 13500 17515
1150 13697 17816
1200 13684 17764
1250 13808 17946
1300 13866 18133
1350 175910 18023
1400 18159
1450 19730
1500
1550
1600
—! FSE000 — —
- —_—C 13T PR |
L-238 CPM
—_—nltage

TTITTTITTTITITIT

0 T LT, === s e e L e s |
5] 2a6 00 1000 [1100) 1200 1200 1400 1500 1600

[T[T]]

20

Distribution A: Approved for public release; distribution is unlimited. Case Number: 88ABW-2013-0237, 22 Jan 2013



ATTACHMENT 6

RADIATION METER QC LOG

Radiation Meter QC Log
Model S/ Date/Time || HV/cables/Bat check | Source Check Reading Acceptable Range |
PO | Bl - B /
- , {u VR0 1353 21015y cpm [68(2 — 253 g\
Al =2 1 T
A3 215 @ B3| / 28 cppn | 17454 ~ e 18] ¢y
] 2roe ! ¥ - T
st plavay Bsep€iony | V 80103 copn | 16812 “BSAIE _om
- 2 - L] i '
P ety | @spens2 | 9590 copm | OAID -TDIE cpn
i XY Al - f
p PR27 66 19513 14 v . i 16812 = IS IS ey
aI730 2 IBkee ) Y | ~
e PL 2Tceit 12-5ege 150 J/ lanL?oq GBI - P58 <pm
0 310 600 ' f
e IR 2766 Iy 10 pqu3| 19 708 cpen | 1682~ 25E Lo
53 B0 ,‘ p V — X
“Ppy R anUeIY 15500, 135 1/ V9 62A com ILEV2 ~ 35 AR, £ pen,
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